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Introduction: Pulmonary Rehabilitation (PR) reduces hospital admissions following an acute
exacerbation of Chronic Obstructive Pulmonary Disease (COPD) but adherence is known to
be poor. Patients’ illness perceptions may affect adherence to disease-management strategies
but to date have not been explored following an exacerbation. The study aim is two-fold;
firstly to prospectively explore acceptance and uptake of post-exacerbation PR and secondly
to identify possible clusters of patients’ illness perceptions following hospitalisation for an
exacerbation of COPD.
Methods: Patients admitted to hospital with an exacerbation of COPD were recruited to a pro-
spective observational study. Self-reported illness perceptions, mood, health status and self-
efficacy were assessed. Acceptance and uptake of PR were recorded at six months. Cluster
analysis of Illness Perceptions Questionnaire-Revised data was used to establish groups of pa-
tients holding distinct beliefs.
Results: 128 patients were recruited. Acceptance and uptake of PR following an acute exacer-
bation was poor with only 9% (n Z 11) completing the programme. Cluster analysis revealed
three distinct groups: Cluster 1 ‘in control’ (nZ 52), Cluster 2 ‘disengaged’ (nZ 36) and Clus-
ter 3 ‘distressed’ (n Z 40). Significant between-cluster differences were observed in mood,
health status and self-efficacy (p < 0.01). Acceptance and uptake of PR did not differ between
clusters.C Rehabilitation Theme, University Hospitals of Leicester NHS Trust, Glenfield Hospital, Groby Road,
el.: þ44 0116 258 3652.
on@westpark.org, samantha.harrison@uhl-tr.nhs.uk (S.L. Harrison).
3 Elsevier Ltd. All rights reserved.
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320 S.L. Harrison et al.Conclusions: Acceptance/uptake of post-exacerbation PR was found to be poor. Three distinct
illness schema exist in patients following an acute exacerbation. This information may be use-
ful in developing novel psychologically-informed interventions designed to reduce feelings of
distress and perhaps facilitate a PR intervention for this vulnerable population.
ª 2013 Elsevier Ltd. All rights reserved.Introduction
Despite the success of Pulmonary Rehabilitation (PR) for
patients with stable Chronic Obstructive Pulmonary Disease
(COPD) attendance to programmes is poor following hospi-
talisation with an acute exacerbation. The additional needs
of this vulnerable population therefore need to be
considered.
COPD is a common condition defined by slowly pro-
gressing, irreversible airflow limitation [1]. As the disease
progresses there are symptoms of breathlessness on exer-
tion and the later stages are characterised by acute exac-
erbations [2]. Acute exacerbations of COPD are defined by a
worsening of symptoms, often resulting in an admission to
hospital [3e6]. Notably, patients who experience acute
exacerbations have higher readmission rates to hospital
than for any other disease [7].
Following an acute exacerbation of COPD, PR has been
shown to be successful in reducing readmission rates as well
as eliciting benefits in terms of patient’s functional ca-
pacity and health status [8e10]. However, programmes
have not been specifically tailored to meet the additional
needs of patients post-exacerbation and there are chal-
lenges recruiting to, and poor attendance in this vulnerable
population. This issue is demonstrated not only in attrition
from referral to attendance at PR programmes but is also
revealed by lengthy recruitment periods and small patient
numbers in post-exacerbation research studies [11]. To
date, a prospective observation of the acceptance, uptake,
adherence and completion of post-exacerbation PR has not
been conducted.
Currently there does not appear to be a clear under-
standing about why patients are reluctant to attend PR.
Despite the analysis of sociodemographic data and a range
of psychological and clinical variables, researchers have
had little success in understanding how patients who com-
plete programmes differ from those who do not [12e14].
A substantial body of research evidence derived from
psychological theories suggests that the manner in which
patients perceive their illness may, in turn affect patients
engagement in disease management strategies (i.e.
adherence to PR) [15]. Certainly, illness perceptions
measured in relation to PR in patients whose COPD is stable
appear to be associated with poorer health outcomes
including uptake and drop-out of PR [16e20]. However, to
date patients’ illness perceptions have not been explored
following an acute exacerbation of COPD. The paucity of
information regarding patients’ illness appraisals following
an acute exacerbation is surprising given that such ap-
praisals following other acute significant health - related
events have been found to affect disease management in
other chronic conditions such as diabetes [21] and following
myocardial infarction [22,23].Often in explaining health behaviour illness perceptions
are considered individually although the Common Sense
Model (CSM) would advocate that illness perceptions are
not held in isolation but instead interact with each other
forming an illness schema. Cluster analysis is an increas-
ingly popular technique which considers the associations
between patients’ illness perceptions. The technique has
been applied in other disease populations to define mean-
ingful profiles of patients based on their illness perceptions
[21,24e27]. However, cluster analysis of psychological data
has not been applied previously in COPD.
The aim of this study was therefore two-fold; firstly to
prospectively explore acceptance and uptake of post-
exacerbation PR and secondly to identify possible clusters
according to patients illness perceptions following hospi-
talisation for an acute exacerbation of COPD.
Methods
Ethics
All procedures for the experimental methods were
approved by the East Midlands Research Ethics Committee
e Leicester Research Ethics Committee (11/EM/0089) and
the Comprehensive Local Research Network (71766).
Sample
Between July 2011 and May 2012 all patients admitted to
hospital with a documented diagnosis of an acute exacer-
bation of COPD were recruited from acute respiratory
wards at Glenfield Hospital, Leicester, UK. Patients with
COPD were excluded if they had completed PR in the pre-
vious 12 months or if they could not be considered for PR
due to significant physical and/or psychosocial co-
morbidities precluding exercise training. A referral to PR
was offered at the time of admission by clinical staff (i.e.
ward nurses, physiotherapist, physician) or shortly after
discharge from hospital by the Respiratory Early Discharge
Scheme or the researcher (SH). If patients refused a
referral to PR the reason supplied was recorded.
Data collection
The first author (SH) collected comprehensive patient data
during a home visit which took place 10 (3 days) post-
discharge from hospital following an acute exacerbation of
COPD. Patient demographics and the period of time since
diagnosis were documented. Patients were classified ac-
cording to the Medical Research Council (MRC) dyspnoea
grade [28]. All subjects completed spirometry testing at
home in accordance with national guidelines [28].
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During the home visit the following self-reported measures
were completed by patients.
Illness Perceptions Questionnaire-Revised (IPQ-R) [29]
The IPQ-R (Supplement 1) is a self-reported measure of pa-
tient’s illness perceptions and has been shown to be internally
valid in various disease populations [29]. The questionnaire
contains over 80 itemsdivided into the followingdomains: The
identity component relates to ideas concerning the label
given to a disease and the number of symptoms attributed to
their disease. The consequences domain is indicative of be-
liefs about illness severity and how it impacts on physical,
social and psychological functioning. The timeline acute/
chronic and timeline cyclical domains indicate perceptions
regarding the duration of the disease and whether symptoms
are stable or fluctuating. Personal control and treatment
control assess the extent to which individuals feel their own
actions or treatment can control their disease. Illness coher-
ence reflects disease understanding and the extent towhich it
“makes sense”. Emotional representations assess individual’s
affective response to disease. Finally the causal domain
documents patients’ views about aetiology.
Scores for the identity domain range from zero to 12 and
all other domains have a range of scores from zero to five
except causal representations which are recommended forFigure 1 Flouse as a grouping item (i.e. those who believe their disease
was caused by smoking and those who do not). High scores on
the identity, timeline, consequences, and cyclical di-
mensions represent strongly held beliefs about the number
of symptoms attributed to the illness, the chronicity of the
condition, the negative consequences of the illness, and the
cyclical nature of the condition respectively. High scores on
the personal control, treatment control and coherence di-
mensions represent positive beliefs about the controllability
of the illness and a personal understanding of the condition.
The Hospital Anxiety and Depression Scale (HADS) [30]
The HADS is a valid measure, commonly used to assess psy-
chological symptoms in those with chronic illness. It com-
prises of two subscales (anxiety and depression) with a score
range of zero to 21 [30]. For analysis purposes patients were
divided into three predefined and validated groups; scores of
zero to seven were considered to be in the normal range, a
score of eight to 10 suggested a probable presence of anxious
or depressed state and scores higher than 11 were indicative
of a presence of psychological symptoms [13].
The Chronic Respiratory Questionnaire-Self reported
(CRQ-SR) [31]
The CRQ-SR is a self-reported measure of health status
shown to be a valid and reliable in patients with COPD [32].
It consists of four dimensions: dyspnoea, fatigue, emotionw diagram.
322 S.L. Harrison et al.and mastery. The mean score per dimension is calculated
providing a score of between one and seven with a lower
score indicating better health status [31].
The Pulmonary Rehabilitation Adapted Index of Self-
efficacy (PRAISE) [33]
The PRAISE is an adapted version of the General Self-Efficacy
Scale (GSES) [34] developed specifically for use in PR and has
been fully validated in a PR population [33]. The tool consists
of 15 questions, each one scored from one to four with four
being the highest level of perceived self-efficacy.
Six month follow up
At six months following hospital discharge data were
gathered regarding the uptake, attendance and completion
of PR. This data was gathered prospectively from the PR
database at the two secondary care centers responsible for
delivering PR within the city of Leicester, UK. PR is also
delivered in the local communities. The team responsible
for this service were contacted to confirm patient’s
attendance and completion. Patients were contacted by
telephone if they did not attend their initial assessment or
dropped out of the programme and their reasons were
documented.
Statistical analysis
Data were analysed using SPSS 18.0 for Windows (SPSS Inc,
Chicago, USA).
Cluster analysis
Cluster analysis was used to classify cases to groups
generated by illness perceptions measured using the IPQ-R.
Eight domains of the IPQ-R were included. The casual
domain was not considered because data yielded from this
domain provides a binary variable which cannot be dealt
with using the method of cluster analysis applied. Before
running the analysis all eight domains of the IPQ-R were
standardised into z-scores. A two-step approach to the
cluster analysis was then applied. In the first step hierar-
chical cluster analysis using Ward’s method (with squared
Euclidian distance similarity measure) was used to identify
the number of clusters and cluster centroids. Possible
cluster divisions were decided by inconsistent jumps be-
tween stages in an agglomeration schedule. Once cluster
numbers and centroids were decided a K-means cluster
analysis was used to cluster cases to centroids [35]. To test
for the stability of clusters K-means clustering was
repeated on a random sample containing 50% of the cases
[35].
Between-cluster differences
The identified clusters were characterised by considering
between-cluster differences in illness perceptions, de-
mographics, mood, health status and self-efficacy. Be-
tween-cluster differences were investigated for
acceptance and uptake of PR.
Data consisted of both normally and non-normally
distributed variables. A one way ANOVA or KruskaleWallis
and Chi-squared tests were applied. Significant results fornon-binary variables were followed up by an independent
samples t-test or ManneWhitney U test, both applying a
Bonferroni correction to account for multiple comparisons
(p < 0.01). Effect sizes for any differences were calculated
using Pearson’s r.
Inter-correlations
Bivariate inter-correlations between IPQ-R domains with
each emergent cluster were investigated.
Results
Sample
Three hundred and thirty two patients were identified as
having been admitted to hospital with a coded diagnosis of
an acute exacerbation of COPD. One hundred and eleven
patients were excluded with reasons documented in Fig. 1.
Ninety three patients refused to take part and 128 were
successfully recruited. The demographics of the patients
are presented in Table 1.
Of the 128 patients recruited, 70 (55%) accepted a referral
to PR and one accepted a referral to Cardiac Rehabilitation.
Primary reasons for refusing a referral were varied but the
most commonly cited were: transport issues (12%);
expressed satisfaction with functional ability (11%); indif-
ference (11%); previous attendance at PR (9%); busy
attending other appointments (7%); family commitments
(7%); and feeling too old to exercise (7%). At six months 39
(30%) patients had attended their initial assessment, 29
(23%) had enrolled in the PR classes and 11 (9%) patients had
completed the programme (Fig. 1). Themain primary reason
cited for not attending the initial assessment or dropping out
of the programmewas feeling too ill and/or breathless (41%),
with other reasons including: not believing they would
benefit in terms of increased functional capacity; physical
co-morbidities; fear of the hospital environment; and feeling
depressed. Two patients were unable to attend their initial
assessment because they had died.
Information gleaned from the causal domain of the IPQ-R
revealed that 68% of patients cited smoking as the primary
cause of their disease, 9% considered work environment to
be the cause with other causes including; aging, a germ or
virus and passive smoking.
Six months following discharge from hospital 12 (9%)
patients had died.
Data analysis
All patients completed the IPQ-R during the study visit but
only 72% (n Z 92) of patients completed all the other
questionnaires (HADS, CRQ-SR, PRAISE). A missing value
analysis was performed including all variables (p Z 0.121)
and it was assumed that data was missing completely at
random.
Cluster analysis
Three clusters emerged from the analysis. In Cluster 1
(n Z 52) patients perceived higher personal control,
Table 1 Demographics. Mean (SD) or Medium (IQR) score for the whole group and each cluster, between-cluster differe ces and effect size (Pearson r) on all measured
variables.
Mean (SD)/Medium (IQR) Effect sizes for between group differences
(Pearson r)
Whole group Cluster 1 “in control” Cluster 2 “disengaged” Cluster 3 “distress ” 1 & 2 1 & 3 2 & 3
Demographics n [ 128 n [ 52 n [ 36 n [ 40
Gender (%male) $ 58.59 61.54 55.56 57.50
Age (years) 70.84 (8.87) 73.04 (7.73) 72.17 (9.50) 66.78 (8.50) r Z 0.05 r Z 0.36** r Z 0.28
BMI 56.51 (6.70) 25.91 (5.55) 24.94 (7.01) 28.70 (7.36)
Social support (% alone) $ 34.38 30.77 44.44 30.00
Length of diagnosis (years) 5.87 (5.44) 5.65 (5.97) 6.39 (6.17) 5.68 (3.91)
No. of co-morbidities 3.04 (1.92) 2.54 (1.80) 3.44 (1.66) 3.33 (2.18)
Oxygen at home (% yes) $ 24.22 23.08 25.00 25.00
Smoking status (% current) $ 33.59 32.69 33.33 35
Pack years (years) 48.77 (29.90) 41.92 (28.55) 57.00 (25.54) 50.26 (33.66)
FEV1 (l) 1.10 (0.49) 1.16 (0.51) 1.03 (0.47) 1.09 (0.48)
FEV1/FVC (%) 50.70 (13.24) 50.72 (12.26) 51.28 (14.55) 50.17 (13.55)
MRC grade (%) $ r Z 0.44** r Z 0.37** r Z 0.15
Grade 1 1.56 1.92 2.78 0
Grade 2 14.06 26.92 5.56 5.00
Grade 3 24.22 34.62 11.11 22.50
Grade 4 32.03 23.08 33.33 42.50
Grade 5 28.13 13.46 47.22 30.00
*p < 0.01, **p < 0.001.
$ Z Median, SD Z Standard Deviation, IQR Z Inter Quartile Range, BMI Z Body Mass Index, FEV1 Z Forced Expiratory Volume in 1 Second, FEV1/FVC Z Forced Expiratory Volume in 1
Second/Forced Vital Capacity l Z Litres, MRC Z Medical Research Council.
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Table 2 Illness perceptions, mood, health status and self-efficacy. Medium (IQR) score for each cluster, between-cluster differences and effect size.
Medium (IQR) Effect sizes for between group
differences (Pearson r)
Whole group Cluster 1 “in control” Cluster 2 “disengaged” Cluster 3 “distressed” 1 & 2 1 & 3 2 & 3
Illness perceptions n [ 128 n [ 52 n [ 36 n [ 40
Identity 6.00 (4.00e8.00) 4.00 (3.00e5.75) 6.00 (5.00e7.00) 8.50 (7.00e10.00) r Z 0.36* r Z 0.67** r Z 0.49**
Consequences 22.00 (18.00e24.00) 18.50 (15.70e21.75) 20.00 (18.25e22.00) 25.00 (24.00e27.45) r Z 0.20 r Z 0.74** r Z 0.70**
Timeline (acute/chronic) 24.00 (19.05e26.00) 22.50 (19.25e26.00) 19.60 (18.00e23.75) 26.50 (24.00e30.00) r Z 0.27 r Z 0.43** r Z 0.65**
Timeline (cyclical) 14.00 (11.00e16.00) 12.00 (3.25e14.00) 14.00 (12.00e16.00) 16.00 (13.00e17.00) r Z 0.28* r Z 0.41** r Z 0.23
Personal control 20.00 (17.00e22.00) 21.00 (19.00e24.00) 18.00 (14.50e20.00) 20.00 (16.25e22.75) r Z 0.48** r Z 0.20 r Z 0.25
Treatment control 16.00 (13.00e17.00) 16.00 (13.00e17.00) 16.00 (14.00e18.00) 15.00 (12.25e17.00)
Illness coherence 17.00 (13.00e20.00) 18.00 (14.25e20.75) 12.00 (10.00e14.00) 19.50 (17.00e21.00) r Z 0.52** r Z 0.14 r Z 0.63**
Emotional representations 18.50 (15.00e24.00) 12.00 (11.00e16.00) 22.00 (19.00e23.00) 24.50 (22.00e26.00) r Z 0.74** r Z 0.81** r Z 0.37*
Mood n [ 86 n [ 39 n [ 20 n [ 27
HADS anxiety (%) r Z 0.38* r Z 0.68** r Z 0.49*
None 46.51 79.49 35.00 7.41
Probable 17.44 5.13 40.00 18.52
Presence 36.05 15.38 25.00 74.07
HADS depression (%) r Z 0.20 r Z 0.56** r Z 0.37
None 56.98 79.49 60.00 22.22
Probable 30.23 15.38 30.00 51.85
Presence 12.79 5.13 10.00 25.93
Health status n [ 89 (n [ 86 dyspnoea) n [ 39 (n [ 36 dyspnoea) n [ 21 n [ 29
CRQ-SR dyspnoea 2.37 (1.95e3.20) 2.70 (2.00e3.75) 2.00 (1.60e2.90) 2.00 (1.90e2.80)
CRQ-SR fatigue 3.00 (2.00e4.00) 3.50 (2.50e4.50) 3.25 (2.38e4.25) 2.00 (1.50e3.00) r Z 0.10 r Z 0.48** r Z 0.45*
CRQ-SR emotion 3.71 (2.93e5.00) 4.86 (3.71e6.00) 3.86 (3.20e4.36) 2.71 (2.07e3.43) r Z 0.33 r Z 0.69** r Z 0.49*
CRQ-SR mastery 4.00 (2.88e5.00) 4.75 (4.00e5.75) 3.75 (2.50e4.63) 3.00 (2.25e3.50) r Z 0.37* r Z 0.68** r Z 0.34
Self-efficacy n [ 79 n [ 37 n [ 17 n [ 25
PRAISE 42.00 (36.00e48.00) 47.00 (38.00e52.00) 40.00 (29.50e45.00) 37.00 (33.50e43.00) r Z 0.33 r Z 0.43* r Z 0.07
*p < 0.01, **p < 0.001.
IQRZ Inter Quartile Range, HADSZ Hospital Anxiety and Depression Scale (‘none’ 0e7, ‘probable’ 8e10, ‘presence’ >11), CRQSRZ Chronic Respiratory Questionnaire-Self-Reported,
PRAISE Z Pulmonary Rehabilitation Adapted Index of Self-efficacy.
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Figure 2 The comparative mean (z-score) illness schema of the three clusters.
Cluster analysis following an exacerbation of COPD 325associated fewer symptoms with their disease, perceived a
less chronic and cyclical timeline, had lesser emotional
representations and consequences. Patients in Cluster 1
were labelled as being ‘in control’. Patients in Cluster 2
(n Z 36) displayed lower illness coherence and personal
control, associated more symptoms with their disease but
had weaker emotional representations, reported fewer
consequences and perceived a less chronic timeline. Pa-
tients in Cluster 2 were assigned as representing a ‘disen-
gaged’ illness schema. In Cluster 3 (n Z 40) patients had
higher illness coherence, perceived a higher number of
symptoms to be associated with their disease and for it to
have greater consequences and a cyclical timeline. Patients
in Cluster 3 were designated as comprising of a ‘distressed’
illness schemata. Table 2 presents the between-cluster
differences for the eight subscales of the IPQ-R. Fig. 2
displays a visual representation of the illness schema held
within each of the three clusters.
In the validation exercise comprising of a random 50% of
the sample, 87.5% were successfully reclassified into the
same cluster, confirming the robustness of the clusters [35].
Cluster characteristics
Significant differences were found between cluster groups
for age and disease severity (MRC scale). As shown in Table
1 patients in Cluster 1 (‘in control’) were significantly older
than those in Cluster 3 (‘distressed’) (p < 0.01) and were
less disabled by their breathlessness (lower MRC grade)
than Cluster 2 (‘disengaged’) (p < 0.001) or Cluster 3
(‘distressed’) (p < 0.001).
The three cluster groups also differed significantly in
mood, health status and self-efficacy (Table 2). In partic-
ular, patients in Cluster 1 (‘in control’) and Cluster 3
(‘distressed’) were quite distinct. Patients in Cluster 3
(‘distressed’) experienced more severe symptoms of anxi-
ety and depression (p < 0.001), worse health status in all
four domains of the CRQ-SR (p < 0.001) and had lower self-
efficacy (p < 0.01) than those in Cluster 1 (‘in control’).
There were no differences between clusters in terms of
attendance and adherence to previous PR or acceptanceand uptake of PR in the six months following hospitalisation
with an acute exacerbation of COPD (p > 0.01).
Inter-correlations
In Cluster 1 (‘in control’) significant relationships existed
between timeline and consequences (r Z 0.46, p < 0.01),
emotional representations and treatment control
(r Z 0.32, p < 0.05) and illness coherence and treatment
control (r Z 0.34, p < 0.05). In Cluster 2 (‘disengaged’)
personal and treatment control correlated with each other
(r Z 0.46, p < 0.01), other associations were between
identity and timeline cyclical (r Z 0.49, p < 0.01) and
timeline and consequences (rZ 0.42, p < 0.05). In Cluster
3 (‘distressed’) personal and treatment control were
correlated (r Z 0.46, p < 0.01), other associations were
between identity and personal control (rZ 0.43, p < 0.01).Discussion
The present study has prospectively identified uptake and
adherence to PR post-exacerbation as being poor. This is
the first study to assess illness perceptions in patients with
COPD following hospitalisation for an acute exacerbation. A
cluster analysis technique was applied in an attempt to
identify meaningful groups of patients according to their
illness perceptions. Three distinct cluster groups were
identified. Despite there being no differences between
clusters in terms of, disease duration or severity Clusters 1
and 3 differed significantly in the perceived time course
and consequences of the disease, and most importantly in
their emotional response to the disease. They were labelled
‘in control’ and ‘distressed’ accordingly. Cluster 2
comprised of a ‘disengaged’ illness schema with patients
displaying little illness coherence, fewer emotional repre-
sentations, lower levels of personal control and little
awareness of disease consequences.
No between-cluster differences existed in acceptance or
uptake of PR despite illness perceptions following acute
events (myocardial infarction) being associated with
326 S.L. Harrison et al.adherence to Cardiac Rehabilitation [23,36]. Perhaps this is
not surprising given the potential floor effect with only
small numbers of patients accepting a referral to PR and
attending their initial assessment for the programme. The
low completion rates of PR in this study highlight the
probable sample bias which may exist in current post-
exacerbation PR research studies [11]. It would appear
that PR delivered following an acute exacerbation of COPD
may be successful only for a relatively small self-selecting
sample. These findings evoke concerns regarding the
feasibility of post-exacerbation PR and emphasise the ne-
cessity of developing additional interventions to facilitate
and enhance PR following an acute exacerbation. Although
it was not possible to detect between-cluster differences in
acceptance/uptake of PR, these findings highlight the
variation which exists between patient’s appraisals of their
disease, advocating an individualised approach to PR de-
livery. By identifying cluster groups according to different
combinations of illness perceptions, interventions can be
focused to meet the specific needs of patients’ post-
exacerbation.
A cluster analysis may be useful in potentially identifying
those patients most likely to benefit from an intervention
designed to shape maladaptive illness perceptions. Cluster 1
(‘in control’) and Cluster 3 (‘distressed’) were quite distinct,
particularly in relation to emotional representations. Patients
in Cluster 3 (‘distressed’) displayed higher emotional repre-
sentations and unsurprisingly experienced more severe
symptoms of anxiety and depression than those in Cluster 1
(‘in control’). It would appear that emotional representations
play a key role in defining clusters in patients with COPD
following an acute exacerbation, possibly because symptoms
of breathlessness are so intimately associated with those of
anxiety [37]. It is worth noting that Cluster 3 (‘distressed’)
reportedmorebreathless symptoms.Given theprominenceof
heightened distress in certain patient groups, health care
professionals caring for those during exacerbations should be
more mindful of this heightened emotional arousal.
Acknowledging patients’ ‘very real’ expressions of distress is
likely to promote therapeutic alliance and future adherence.
In Cluster 1 (‘in control’) and Cluster 2 (‘disengaged’)
significant associations exist between the chronicity of
disease and consequences. This association was not
apparent in Cluster 3 (‘distressed’) nor were strong inter-
correlations found between emotional representations
and consequences. It would appear that distress in these
groups was not related to perceptions of chronicity or
perceived severity of disease. Given that illness percep-
tions were measured following an acute exacerbation it is
plausible to assume that distress is caused by the sudden
onset of intense breathlessness which may then resolve
over time.
High associations between personal control and treat-
ment control in Cluster 2 (‘disengaged’) and Cluster 3
(‘distressed’) suggest the dependency of personal control
on effectiveness of treatments. This may reflect passivity
and deference which is not displayed in Cluster 1 (‘in
control’). Instead those in Cluster 1 (‘in control’) possess
high personal control independent of treatment control
which may be threatened by accepting intervention (PR).
Previously, adherence to oxygen therapy has been found to
diminish mastery over symptoms [38].The scores from the IPQ-R domain ‘treatment control’
are comparable to a stable population of patients with
COPD [39] but are lower than those found in other disease
groups [22,23,25,27]. This is likely to be a consequence of
having a diagnosis of a chronic, progressive disease which is
punctuated by fluctuations in symptoms. Acute exacerba-
tions are unpredictable and have been suggested to pro-
mote constant monitoring of symptoms and hypervigilance
in patients with COPD [40]. Patients in Cluster 1 (‘in con-
trol’) do not appear to be overwhelmed by the persistent
threat of an acute exacerbation and are able to manage
their emotions accordingly, unlike those in Cluster 3 (‘dis-
tressed’). It is worth noting that those in Cluster 1 (‘in
control’) are significantly older than patients in Cluster 3
(‘distressed’) and it is possible that they are therefore
more able to attribute some of the functional limitations to
the process of aging [41].
Information derived from developing cluster groups from
illness perception data can further inform how health care
providers might intervene to shape and modify patient’s
illness perceptions to enhance disease-management stra-
tegies (i.e. PR). The disease presentations are con-
ceptualised as distressing (Cluster 3 ‘distressed’) providing
the focus of several theory-based intervention models
including; Cognitive Behavioural Therapy (CBT) [42],
Mindfulness [43] and Acceptance and Commitment Therapy
(ACT) [44].
It may be most appropriate for patients to modify the
function of their thoughts, proposing a role for Mindfulness.
Mindfulness encourages patients to accept their feelings
and disengage from the content of distressing thoughts by
focusing on goal-based actions. Used in combination with
‘acceptance’, Mindfulness may offer a more promising and
less immediately threatening, treatment alternative to PR.
Such an intervention has been found to successfully reduce
stress and improve quality of life and control in patients
with asthma [45].
Supporting patients in Cluster 2 (‘disengaged’) in a way
which promotes active engagement in treatment such as PR
is likely to be very challenging. Patients may have actively
chosen to avoid information about their disease, prompted
by denial or ambivalence about the diagnosis of a disease
with a degenerative process and poor prognosis. Delivering
education and subsequently increasing disease awareness,
may prompt feelings of distress, for example, patients in
Cluster 1 (‘in control’) and Cluster 3 (‘distressed’) were
found to have the same level of understanding but the way
in which the disease affected them emotionally differed
significantly between the groups. With these considerations
in mind it is unlikely that an education programme would be
successful without the promotion of acceptance and con-
trol. This may be achieved through a therapeutic approach
assisting with the maintenance of autonomy in the face of
an unpredictable disease. For patients in Cluster 2 (‘dis-
engaged’) a step-wise approach to care maybe most
appropriate in promoting active disease management [46].Strengths and limitations
The cross-sectional nature of the data means that causal
assumptions are speculative. Furthermore, cluster analysis
Cluster analysis following an exacerbation of COPD 327imposes a structure on the data which may not necessarily
exist. However, the present study used a technique which
limits manipulation by allowing the statistical program to
establish possible numbers of clusters. A more robust way
to test the reliability of the cluster solution would be to run
the analysis on a separate population. Unfortunately, as
this is the first study to collect illness perception informa-
tion on patients with COPD following an acute exacerbation
this type of validation was not possible but could perhaps
be conducted in the future. Furthermore, we can not be
sure about the stability of the three illness profiles over
time. In an unstable population of patients profiles may
change as time lapses from the acute exacerbation. Testing
the stability of the profiles over time may provide guidance
regarding the optimal time to offer a referral to PR.
Future research
Qualitative research is currently being conducted which
aims to explore the manner in which patients who refuse a
referral to post-exacerbation PR appraise their disease.
This in-depth analysis may be helpful in increasing our un-
derstanding regarding the needs of these difficult to access
patients.
It may be beneficial for future research to examine the
effectiveness of Mindfulness and ‘acceptance’ techniques
in reducing feelings of distress and improving coherence
when delivered to a target population following an acute
exacerbation of COPD. Any subsequent impact on atten-
dance to PR would also be worth scrutinising.
Conclusion
Acceptance/uptake of post-exacerbation PR is poor and
currently understanding is limited regarding the addition
needs of these vulnerable patients. Three meaningful
cluster groups are likely to exist in a population of patients
following hospitalisation for an acute exacerbation of
COPD: ‘in control’, ‘disengaged’ and ‘distressed’. A tech-
nique of this kind is helpful in developing psychological
interventions which are psychologically informed and flex-
ible. The use of psychological techniques centred on
Mindfulness and ‘acceptance’ therapies may be beneficial
in forming patient’s illness appraisals and facilitating dis-
ease management strategies, namely PR.
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